Background: OHSS is a dangerous and potentially life-threatening condition for which many researchers look for new ways to treat. Aim: To determine the effectiveness of prophylactic cabergoline administration on prolactine levels in patients with high risk for ovarian hyperstimulation syndrome (OHSS). Material and Methods: 163 in vitro fertilisation (IVF) patients with high risk for OHSS were enrolled in the study. The criteria for inclusion were more than 15 oocytes retrieved at oocyte pick up. A standard antagonist protocol was used for ovulation induction. Cabergoline treatments (0.5 mg/day) were started on the day of oocyte retrieval and continued for eight days. Prolactine levels were measured at the day of oocyte retrieval and the 9th day after the oocyte retrieval. Results: Of the 163 patients, 26 (15.9%) had OHSS. Prolactine levels on the day of oocyte retrieval were 44.22 ± 24.78 ng/mL and 37.6 ± 22.5 ng/mL in patients with OHSS and without OHSS, respectively (P > 0.05). In contrary prolactine levels were significantly higher in patients with OHSS patients (3.9 ± 5.07 ng/mL) than in patients without OHSS (2.1 ± 2.92 ng/mL) at the 9th day after oocyte retrieval (P < 0.05). Conclusion: Prolactine levels were higher in patients with OHSS than without OHSS who were treated with cabergoline for the prevention of OHSS.
Introduction
In the modern world, most of the couples marry in advanced ages due to concern for the future, have babies in advanced ages. This situation increases the application of assisted reproduction techniques [1] . The ovarian hyperstimulation syndrome (OHSS) is an iatrogenic complication of ovarian stimulation treatments for ovulation induction and in vitro fertilization with the incidence of severe forms, 0.1% -5% [2] . OHSS is a dangerous and potentially life-threatening condition which many researchers look for new ways to treat this medical dilemma. The clinical situation varies from abdominal distension and discomfort to a potentially life threatening disease with massive ovarian enlargement and third space fluid effusion [3] . The pathophysiology of the syndrome has not been completely elucidated yet.
OHSS is a self-limiting disorder with an extensive spectrum of clinical processes related to increased capillary permeability of mesothelial surfaces under the action of one or several vasoactive ovarian factors [3] . The clinical characteristics of the syndrome stem from an intense inflammatory reaction that results in massive accumulation of extracellular protein rich fluid, which manifests as massive ascites and pleural and pericardial effusion, combined with profound intravascular volume depletion and hemoconcentration about by many biochemical mediators [4] . Also human chorionic gonadotropin (hCG) is thought to play a crucial role in the development of the syndrome, because severe forms are indeed restricted to cycles with exogenous hCG (to induce ovulation or as luteal phase support) or with endogenous pregnancy-derived hCG [5] . The angiogenic molecule vascular endothelial growth factor (VEGF) is the most important mediator of hCG-dependent ovarian angiogenesis. Its expression is increased by the hCG molecule. It is known that VEGF is expressed in human ovaries and that VEGF mRNA levels increase after hCG administration in granulosa cells [6] , whereas elevated levels of secreted proteins are detected in serum, plasma, and peritoneal fluids in women at risk or with OHSS [7] . Therefore, attention has been focused on the expression of VEGF and its receptors during the ovarian stimulation process, on how hCG affects its expression and on the association between such changes and the exacerbation of the clinical symptoms of OHSS. If OHSS is envisioned, there are some methods to decrease the risk of developing OHSS such as coasting, cryopreservation of all embryos, cycle cancellation, follicle-stimulating hormone (FSH) with low-dose hCG, replacing hCG with a gonadotropin releasing hormone (GnRH) agonist to induce final follicular maturation, albumin, and cabergoline (Cb2) [8] . It has been demonstrated that in animals and in human; the dopamine receptor 2 agonist cabergoline inactivates VEGF receptor-2 (VEGFR2) and prevents increased vascular permeability [9] .
The aim of this study is to define the effect of prophylactic cabergoline administration on prolactin levels in patients with high risk of OHSS.
Material and Methods

Patients
The study was approved by the Zeynep Kamil Women and Children Diseases Education and Research Hospital Ethics Committee with the approval number 102, and informed consent was obtained from all the participants. Our study was designed at Assisted Reproductive Center of Medical Park Bahcelievler Hospital after getting permission from Instutional Review Board between January 2007 and December 2009. A total of 163 IVF patients with high risk of OHSS were enrolled in the study. The inclusion criteria was more than 15 oocytes which were obtained at oocyte pick up. We used standard antagonist protocol for ovulation induction. The recombinant FSH (Gonal-f; Merck Serono, Turkey) was given according to ovarian reserve tests (basal FSH, antral follicle count). The antagonist (Cetrotide; Merck Serono, Turkey) was started at a dose of 0.25 mg/day when the leading follicle reached a diameter of 11 mm or larger. Recombinant hCG 250 µg (Ovitrelle; Merck Serono, Turkey) was given when a minimum of three follicles have reached 17 mm diameter. The oocytes were picked up 36 hours after the administration of hCG by transvaginal ultrasound and the embryo transfer was done at cleavage stage (day 2 or day 3). Intravaginal progesterone gel was given (Crinone 8%, Merck Serono, Turkey) for luteal phase support. Serum prolactin level was measured at the day of oocyte retrieval and cabergoline (Dostinex, Pfizer, Turkey) 0.5 mg/day was administered for eight days after the day of oocyte retrieval. Prolactin level was reevaluated, one day later, after stopping the administration of cabergoline. The signs and the symptoms of OHSS were explained to all patients and the ultrasonographic monitorization was done seven days after the embryo transfer for ovarian enlargement and presence of ascites. The classification of Golan et al. [10] was used for diagnosis of OHSS. Severe OHSS was diagnosed in patients that established clinical evidence of ascites and/or hydrothorax and breathing difficulties or one of the following criteria: 1) Hemoglobin at least 15 g/dl or hematocrit at least 45%, or leukocyte count at least 20.000/mm 3 ; 2) Coagulation abnormality; 3) Serum creatinine levels < 1.2 mg/dl; 4) Aspartate aminotransferase (AST) or alanine aminotransferase (ALT) > 40 U/ml. However, the diagnosis of moderate OHSS required only ultrasonographic evidence of ascites.
Statistical Analysis
Data were assessed in SPSS v.15.0 for statistical analysis and Mann Witney U test was used for the univariate data. Results were referred as means ± standart deviation. The statistical significance was accepted as P value of ˂0.05.
Results
Totally 26 patients (15.9%) had signs of OHSS. These patients were classified as stage I (7 patients), stage II (8 patients) and stage III (11 patients). Age, basal FSH, body mass index (BMI), total dose of gonodotrophine, serum estradiol (E2) levels on the day of hCG, the number of oocytes retrieved, the number of embryos transferred and the pregnancy rates were not significantly different in patients with or without OHSS. The difference between prolactin levels on the day of retrieval was also not significant; although the prolactin levels were significantly higher in OHSS patients at the 9 th day after oocyte retrieval, following cabergoline administration ( Table  1) .
Discussion
The use of IVF is increasing and its complications are also becoming more common. OHSS is a clinical manifestation characterized by ovarian enlargement, acute fluid shift from the intravascular space to the third space, risk of thromboembolism, abdominal distention, breathing difficulties and consequently a potentially life-threatening condition [2] . The pathophysiology of OHSS is not yet completely elucidated but VEGF and VEGFR, which are found in the granulosa cells of the corpus luteum, play a pivotal role in the development of OHSS. Also hCG and gonadotropins increase the amount of VEGF. These factors and receptors are responsible from endotel remodelling and acute fluid shift [8] . Therefore, VEGFRs automatically become a target for studies of treatment. Because of variable side effects, anti-angiogenic drugs on vascular permeability cannot be used in the treatment of OHSS. Recent studies were carried out, which have proven that dopamine agonists can inhibit phosphorylation of the receptor VEGFR-2 and prevent the increase in vascular permeability. In recent research findings in animal models of OHSS, dopamine agonists have been shown to be effective [9] - [11] . Cb2 is the most commonly [12] . Cb2 has been examined with a decrease in the severity and incidence of OHSS [13] - [16] . Randomized controlled trials, which are more important for us, have indicated that the same results were verified. Also Cb2 was found cost-effective compared with the albumin [17] . Our results have proven that patients who received Cb2 demonstrated significant difference in the severity and also incidence of OHSS presentation. Our results emphasized that the use of Cb2 in the oocyte retrieval day reduced the severity and incidence of OHSS significantly. In a review, according to the number needed to treat, for every 100 people at risk of OHSS when treated with cabergoline 14 cases of OHSS, including one severe and 13 moderate cases, would be avoided [11] . In our study this data has been found exponentially more. 0.25 mg or 0.5 mg dose of Cb2, which is found from treatment of prolactinomas, reduce the development of OHSS [18] . However, there is very important information which should be underlined in our study. 9th day prolactin levels of patients with OHSS were statistically significantly higher than patients without OHSS. Of course there is no doubt that those patients who developed OHSS had higher prolactin levels, since prolactin is a stress hormone and higher levels of prolactin are known to be associated with OHSS. However this vicious cycle is related to the mechanism of OHSS. The information set out earlier in a case report became clearer in our study. Though shown in a case report higher doses and long-term use (such as 1 mg and 14 days) could treat severe OHSS case [19] , our result showed that more patients may be treated in decent dose and duration. Further studies can be designed to evaluate the more effective dose and duration time of Cb2 administration. There is a controversy about time to start the treatment of Cb2. The result of Cb2 administration such as final oocyte maturation and fertilization rate, or subsequent clinical outcome, either in the day of hCG injection or in the oocyte retrieval day is still unknown [20] . Implantation rates were not affected by Cb2 [21] - [23] , in a review indicating no significant difference between the groups in regard to pregnancy outcomes such as miscarriage and clinical pregnancy rate [18] . Also OHSS development did not affect pregnancy rates in our study. If we examine for side effects of Cb2, in the literature an increased incidence of cardiac valvulopathy may be monitored. However, this diagnosis might be through the longer duration and higher dose of Cb2 treatment like Parkinson's disease [12] [18] . There was not such finding in any of our patients. We recognize the important limitation of our retrospective study. There is no comparison group that did not receive cabergoline. Although OHSS has been predicted, we supposed that not to interfere with these patients is unethical.
Conclusion
In conclusion, as OHSS has not a definite etiology, its treatment still remains great problem but Cb2 seems to reduce the incidence of moderate or severe OHSS in high-risk IVF patients. Unfortunately, we need data to evaluate the long-term safety of Cb2.
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